Lysophosphatidic acid stimulates PC-3 prostate cancer cell Matrigel invasion through activation of RhoA and NF-kappaB activity.
This study was performed to determine the relationship of lysophosphatidic acid (LPA) stimulation and increased Ras homolog A (RhoA) activity to nuclear factor kappa B (NF-kappaB) activity, and the role of these factors in regulating prostate cancer cell invasion. PC-3 high invasive cells demonstrated constitutively increased RhoA, NF-kappaB, and in vitro Matrigel invasion which were further induced by LPA stimulation or transfection with constitutively active RhoA Q63E mutant. LPA treatment rapidly and transiently induced RhoA activity followed by maximally increased DNA binding of NF-kappaB at 1 h and AP-1 at 4 h. The LPA-induced NF-kappaB DNA binding was preceded by transient IkappaBalpha phosphorylation, and decreased total IkappaBalpha levels. Further demonstrating the relationship between RhoA and NF-kappaB activation, PC-3 cells stably transfected with constitutively active RhoA Q63E demonstrated constitutively increased phospho-IkappaBalpha, while PC-3 cells transfected with dominant negative RhoA N19 exhibited decreased phospho-IkappaBalpha levels. The LPA-induced Matrigel invasion and NF-kappaB DNA binding activity were both inhibited by expression of the RhoA inhibitor C3 exoenzyme or dominant negative mutant NF-kappaB inhibitor IkappaBalpha S32/36A. Similarly, transfection with dominant negative IkappaBalpha S32/36A inhibited PC-3 RhoA Q63E cell in vitro invasion. Treatment of PC-3 high invasive and RhoA Q63E cells with sodium salicylate or lactacystin inhibited NF-kappaB and invasion, while pyrrolidine dithiocarbamate (PDTC) treatment of PC-3 high invasive cells inhibited NF-kappaB only. Each inhibitor blocked LPA-induced invasion while PDTC inhibited LPA-induced NF-kappaB and invasion to the greatest extent. These results point to a model where LPA stimulates RhoA and increased PC-3 prostate cancer cell invasion activity through an NF-kappaB-dependent pathway.